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In  an attempt t o  l ea rn  more about react ion 
mechanisms fo r  (p,y) a t  medium energies ,  we have 
designed and executed an experiment inves t iga t ing  
* ~ ( ~ , y ) ~ ~ e  i n  the proton energy range of 100-200 MeV. 
Eight point angular d i s t r i b u t i o n s ,  a t  angles ranging 
from 17" t o  150° i n  the l ab ,  have been obtained f o r  the 
d i f f e r e n t i a l  cross  sec t ion  and analyzing power a t  
energies  of 100, 150, and 200 MeV. 
In  order t o  obtain good event d e f i n i t i o n  and 
reduce background, the emitted 3 ~ e  and y were detected 
i n  coincidence. The r e c o i l  p a r t i c l e s  were detected 
using a p l a s t i c  s c i n t i l l a t o r  range telescope. The high 
energy photons were detected using lead g lass  Cerenkov 
de tec to rs  whose s o l i d  angles were defined with lead 
collimators.  In  order t o  obtain high eff ic iency,  
simultaneous measurements were made a t  e igh t  angles 
ranging from By=17" t o  150" i n  the lab. This was done 
by using an array of e igh t  independent photon de tec to rs  
and a p l a s t i c  s c i n t i l l a t o r  range telescope covering an 
extended angular range (2.5"-16"). The range telescope 
was segmented t o  reduce the r a t e  i n  each of i ts  
elements and a l s o  t o  provide a measure of the angle a t  
which the detected p a r t i c l e  was emitted. 
Production runs were made using CD2 ta rge t s .  The 
deuterium and carbon content of the t a r g e t s  was 
monitored continuously using a p l a s t i c  s c i n t i l l a t o r  - 
NaI telescope. Background checks were made repeatedly 
using CH2 ta rge t s .  We general ly  found the background 
everywhere t o  be l e s s  than 5%. 
The high e f f i c iency  and e f fec t iveness  of the 
apparatus has yielded data  of high s t a t i s t i c a l  qual i ty .  
Although the data  analysis  is s t i l l  i n  i ts  preliminary 
s tages ,  we should be ab le  t o  e x t r a c t  analyzing powers 
with uncer ta in t i es  of k0.02, or  l e s s ,  a t  a l l  energies  
and angles. We should be able  t o  e x t r a c t  d i f f e r e n t i a l  
cross  sec t ions  with absolute uncer ta in t i es  l e s s  than 
15%. The experiment has made i t  c l e a r  t h a t  with only a 
few minor modifications t o  the apparatus and with a 
l i t t l e  more time spent inves t iga t ing  systematic 
e f f e c t s ,  we should be able  t o  make absolute  
measurements of the cross  sec t ion  t o  b e t t e r  than -5%. 
The small r e l a t i v e  uncer ta in t i es  i n  the extracted 
analyzing powers and cross sec t ions  w i l l  permit a more 
s i g n i f i c a n t  study of the energy dependence of these 
quan t i t i e s .  We hope t h a t  the exis tence of these 
measurements w i l l  eventual ly  lead t o  an increase i n  our 
understanding of mechanisms f o r  r a d i a t i v e  capture a t  
intermediate energies. 
